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SEQUENCE LISTING 

<110> BERENS, STEPHAN 
KALINOWSKI , JORN 
PUHLER, ALFRED 

<12 0> CORYNEBACTERIUM GLUTAMICUM STRAIN WITH 
ENHANCED SECRETION ACTIVITY 

<130> MAS/21123/280248 

<140> 09/852,053 
<141> 2001-05-10 

<150> EPO 00110021.3 
<151> 2000-05-12 

<160> 24 

<170> PatentIn Ver. 2.1 

<210> 1 
<211> 1960 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 

<221> misc_feature 
<222> (34) . . (1944) 
<223> secD 

<400> 1 

ttgtctggtt gattggaatt gaaggagact ttcttggctc ggcaaaaaaa gagtgccgct 60 
agcgcctggg aacgatggcc aaaacgcgca atagcgttgt ttgtgctcat cgtcgttggt 120 
gtttatgcgt tggtgctgtt gacaggcgat cgttctgcca caccaaaatt gggtattgat 180 
ctgcaaggcg gaacccgagt gaccctcgtg ccgcaggggc aggatccaac tcaggaccag 24 0 
ctgaatcagg cacgcaccat tctggaaaac cgtgtgaacg gcatgggcgt ttcaggtgca 3 00 
agcgtggtcg ctgacggtaa cacgctggtg atcactgttc ccggggaaaa taccgcacag 360 
gcgcaatccc taggacagac ctcccagctg ctgttccgtc ccgttggtca ggcaggaatg 420 
cccgatatga ccacgttgat gccagagctg gaagagatgg ccaacaggtg ggttgaatac 480 
ggcgtcatca ccgaagagca ggcaaatgcc tccttggagg aaatgaacac cgctgttgca 540 
tcgaccactg cggtggaagg cgaagaagca actgagccag aacccgtcac cgtgtcggcg 600 
acccctatgg atgagccagc caactccatt gaggcaacac agcgacgcca ggaaatcacg 660 
gacatgctgc gcaccgaccg ccagtccacc gatcccactg tccagatcgc tgcaagttct 720 
ttgatgcagt gcaccactga tgagatggat cctttggccg gcaccgatga tccacgcctg 78 0 
ccattggtgg catgtgatcc agctgtaggt ggcgtgtatg tacttgatcc tgcacctttg 84 0 
ctcaacggcg aaaccgatga ggaaaatggt gcgcgcctaa ccggtaatga gatcgatacc 900 
aaccgtccca tcaccggtgg attcaacgcc cagtccggcc agatggaaat cagctttgcc 960 
ttcaaatccg gcgatgggga agaaggctct gcaacttggt cctctctgac cagccagtac 1020 
ctgcagcagc agatcgccat caccctggac tctcaggtga tttctgcacc cgtgattcag 1080 
tcagcaaccc ctgtgggttc tgcaacatcc atcaccggtg acttcactca aactgaagcc 1140 
caagatctgg cgaacaacct gcgctacggt gcattgcccc tgagcttcgc aggtgaaaac 1200 
ggcgagcgcg gcggaactac caccaccgtt ccgccatcac taggcgcagc atccttgaag 1260 
gccggactga tcgcaggcat cgtcggcatc gcgctggtcg ccatcttcgt gttcgcctac 1320 
taccgcgtct tcggattcgt ttccctgttc accctgtttg ccgcaggcgt gttggtctac 1380 
ggccttctgg tactgctggg acgctggatc ggatattccc tagaccttgc tggtatcgcc 144 0 
ggtttgatca tcggtatcgg taccaccgcc gactccttcg tggtgttcta tgagcgcatc 1500 
aaggatgaga tccgtgaagg aagatccttt agatctgcag tacctcgtgc atgggaaagc 1560 




gccaagcgca ccatcgtcac aggcaacatg gtcactttgc tcggcgctat cgtgatttac 162 0 
ttgctcgcgg tcggcgaagt caagggcttt gccttcaccc tgggtctgac caccgtattc 1680 
gatctcgttg tcaccttcct gatcacggca ccactggtta tcctggcatc acgcaaccca 174 0 
ttctttgcca agtcatcggt caacggcatg ggacgagtga tgaagctcgt tgaagaacgc 1800 
cgcgccaacg gtgaattgga tgagcctgag tacctgaaaa agatccatgc caagaatgcg 1860 
gcagctgata aggcttccac tgacaattct tccactgaca attctgaagc acctggcacc 1920 
gatacgaacc aagaggagga gaagtagcca tgactgattc 1960 



<210> 2 
<211> 1562 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 

<221> misc_feature 
<222> (22) . . (1230) 
<223> secF 



<400> 2 

ccaagaggag 

gtaaaaccag 

gacttcatcg 

atcctgttca 

atgagcatgc 

accggcatta 

atctactccg 

gaataccaac 

gtgtcggaat 

ctggttattg 

atggcagcat 

gaagtatccc 

accgtcgtgg 

cgaacctacg 

acgacaatca 

ggtgttggca 

ttctcctccg 

accaaagcgc 

gccaccccac 

gtgacccccg 

tcaagcggaa 

gcagactcgc 

acgacttcac 

tgagaagttg 

gagatgtcgc 

gttcgagacc 

gc 



gagaagtagc 
ccaaaaaacg 
ccaaaaccaa 
tcgccatccg 
cagcatcgga 
ctccggaaat 
agcgactcag 
ccctaaactc 
catggggttc 
cagcgatcta 
tggttgttga 
cagcaaccgt 
tctttgacaa 
ccgaacaagc 
tctctgcact 
ccctcaaaga 
tcttcctggc 
acaccgcttc 
acaccaacgc 
aagcacctgc 
cctggcgacc 
gttctgcggg 
gtggtcgact 
agcacgcgaa 
cgccttaagt 
gctaggaaaa 



catgactgat 
cagttggttc 
actgtggtac 
tggcttctcc 
ttactccacc 
cgtgcagatc 
cgatgaggat 
tgagggccag 
caccatcacc 
cattgctttc 
cggcatcgtc 
catcggtctg 
ggtcagagaa 
caacctggcg 
tccgatcatc 
cctcgcactg 
aaccccactg 
cgttatgaag 
cgacgcctcc 
aaaacgtaca 
aggcagaagc 
attttttttg 
tcagtcggat 
gtcgtaggtt 
tcgatttctc 
gcaccaaaaa 



tcccagactg 
aacagcctct 
tggatcaccg 
ctgagcatcg 
gaacaggtgg 
gtcggttccg 
gtagaaaaag 
ccaagcccag 
caacgcatgg 
cgcctcgagc 
atcgccggca 
ctcaccgtgc 
aacaccgaag 
gtcaaccaga 
gctttgatgg 
atccagctga 
ctggtcagcc 
ttgcgcgacg 
gcgcacggca 
gtaagcaaac 
taaaccaatt 
tgcgtctatg 
ttgccgtttt 
gaggtctcgt 
accttcgata 
ccgactgaaa 



aatcactgtc 
acaccggtga 
gcattttgct 
atttccaggg 
aggaaacctt 
gcgacgcccg 
cccgcctggc 
atgccatcgg 
tgttggctct 
gtgaaatggc 
tctacgccgt 
tgaccttctc 
gcttcgaagg 
ccttcatgcg 
ttgtcgccgt 
tcggcgtcat 
tgaaaaaccg 
gccaaagcac 
ccgaaagcga 
ccattgtgga 
ggagaacgaa 
actcacgatg 
tatccagtga 
aatctgcggt 
cctcacgctc 
ttgagtttgg 



aactcagagc 
cggcggcatt 
ggttatctcg 
cggtaccaag 
tactgaagcc 
caccctggag 
gatctacgag 
taattccacg 
gattgccttc 
catcgccgcc 
catcggcctc 
catctacgac 
cagccgcaga 
ttcgatctcc 
ctggatgatg 
cgaaggcacc 
cctgagcaaa 
gcttatcgac 
cactgacggt 
tgatcaccga 
gaaaaatccc 
ttcccaaacg 
agtcggctca 
gtcgtaggtt 
aatttcttat 
gaaattgagc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1562 



<210> 3 
<211> 637 
<212> PRT 

<213> Corynebacterium glutamicum 
<220> 

<221> PROPEP 
<222> (1) . . (637) 
<223> secD 



3 



<400> 3 

Met Ala Arg Gin Lys Lys Ser Ala Ala Ser Ala Trp Glu Arg Trp Pro 
15 10 15 

Lys Arg Ala He Ala Leu Phe Val Leu He Val Val Gly Val Tyr Ala 
20 25 30 

Leu Val Leu Leu Thr Gly Asp Arg Ser Ala Thr Pro Lys Leu Gly He 
35 40 45 

Asp Leu Gin Gly Gly Thr Arg Val Thr Leu Val Pro Gin Gly Gin Asp 
50 55 60 

Pro Thr Gin Asp Gin Leu Asn Gin Ala Arg Thr He Leu Glu Asn Arg 
65 70 75 80 

Val Asn Gly Met Gly Val Ser Gly Ala Ser Val Val Ala Asp Gly Asn 
85 90 95 

Thr Leu Val He Thr Val Pro Gly Glu Asn Thr Ala Gin Ala Gin Ser 
100 105 110 

Leu Gly Gin Thr Ser Gin Leu Leu Phe Arg Pro Val Gly Gin Ala Gly 
115 120 125 

Met Pro Asp Met Thr Thr Leu Met Pro Glu Leu Glu Glu Met Ala Asn 
130 135 140 

Arg Trp Val Glu Tyr Gly Val He Thr Glu Glu Gin Ala Asn Ala Ser 
145 150 155 160 

Leu Glu Glu Met Asn Thr Ala Val Ala Ser Thr Thr Ala Val Glu Gly 
165 170 175 

Glu Glu Ala Thr Glu Pro Glu Pro Val Thr Val Ser Ala Thr Pro Met 
180 185 190 

Asp Glu Pro Ala Asn Ser He Glu Ala Thr Gin Arg Arg Gin Glu He 
195 200 205 

Thr Asp Met Leu Arg Thr Asp Arg Gin Ser Thr Asp Pro Thr Val Gin 
210 215 220 

He Ala Ala Ser Ser Leu Met Gin Cys Thr Thr Asp Glu Met Asp Pro 
225 230 235 240 

Leu Ala Gly Thr Asp Asp Pro Arg Leu Pro Leu Val Ala Cys Asp Pro 
245 250 255 

Ala Val Gly Gly Val Tyr Val Leu Asp Pro Ala Pro Leu Leu Asn Gly 
260 265 270 

Glu Thr Asp Glu Glu Asn Gly Ala Arg Leu Thr Gly Asn Glu He Asp 
275 280 285 

Thr Asn Arg Pro He Thr Gly Gly Phe Asn Ala Gin Ser Gly Gin Met 
290 295 300 



Glu lie Ser Phe Ala Phe Lys Ser Gly Asp Gly Glu Glu Gly Ser Ala 
305 310 315 320 



Thr Trp Ser Ser Leu Thr Ser Gin Tyr Leu Gin Gin Gin lie Ala lie 
325 330 335 

Thr Leu Asp Ser Gin Val lie Ser Ala Pro Val lie Gin Ser Ala Thr 
340 345 350 

Pro Val Gly Ser Ala Thr Ser lie Thr Gly Asp Phe Thr Gin Thr Glu 
355 360 365 

Ala Gin Asp Leu Ala Asn Asn Leu Arg Tyr Gly Ala Leu Pro Leu Ser 
370 375 380 

Phe Ala Gly Glu Asn Gly Glu Arg Gly Gly Thr Thr Thr Thr Val Pro 
385 390 395 400 

Pro Ser Leu Gly Ala Ala Ser Leu Lys Ala Gly Leu lie Ala Gly lie 
405 410 415 

Val Gly lie Ala Leu Val Ala lie Phe Val Phe Ala Tyr Tyr Arg Val 
420 425 430 

Phe Gly Phe Val Ser Leu Phe Thr Leu Phe Ala Ala Gly Val Leu Val 
435 440 445 

Tyr Gly Leu Leu Val Leu Leu Gly Arg Trp lie Gly Tyr Ser Leu Asp 
450 455 460 

Leu Ala Gly lie Ala Gly Leu lie lie Gly He Gly Thr Thr Ala Asp 
465 470 475 480 

Ser Phe Val Val Phe Tyr Glu Arg He Lys Asp Glu He Arg Glu Gly 
485 490 495 

Arg Ser Phe Arg Ser Ala Val Pro Arg Ala Trp Glu Ser Ala Lys Arg 
500 505 510 

Thr He Val Thr Gly Asn Met Val Thr Leu Leu Gly Ala He Val He 
515 520 525 

Tyr Leu Leu Ala Val Gly Glu Val Lys Gly Phe Ala Phe Thr Leu Gly 
530 535 540 

Leu Thr Thr Val Phe Asp Leu Val Val Thr Phe Leu He Thr Ala Pro 
545 550 555 560 

Leu Val He Leu Ala Ser Arg Asn Pro Phe Phe Ala Lys Ser Ser Val 
565 570 575 

Asn Gly Met Gly Arg Val Met Lys Leu Val Glu Glu Arg Arg Ala Asn 
580 585 590 



Gly Glu Leu Asp Glu Pro Glu Tyr Leu Lys Lys He His Ala Lys Asn 
595 600 605 



Ala Ala Ala Asp Lys Ala Ser Thr Asp Asn Ser Ser Thr Asp Asn Ser 
610 615 620 

Glu Ala Pro Gly Thr Asp Thr Asn Gin Glu Glu Glu Lys 
625 630 635 



<210> 4 

<211> 403 

<212> PRT 

<213> Corynebacterium glutamicum 
<220> 

<221> PROPEP 

<222> (1) . . (403) 

<223> secF 

<400> 4 

Met Thr Asp Ser Gin Thr Glu Ser Leu Ser Thr Gin Ser Val Lys Pro 
15 10 15 

Ala Lys Lys Arg Ser Trp Phe Asn Ser Leu Tyr Thr Gly Asp Gly Gly 
20 25 30 

lie Asp Phe lie Ala Lys Thr Lys Leu Trp Tyr Trp lie Thr Gly lie 
35 40 45 

Leu Leu Val lie Ser lie Leu Phe lie Ala lie Arg Gly Phe Ser Leu 
50 55 60 

Ser lie Asp Phe Gin Gly Gly Thr Lys Met Ser Met Pro Ala Ser Asp 
65 70 75 80 

Tyr Ser Thr Glu Gin Val Glu Glu Thr Phe Thr Glu Ala Thr Gly lie 
85 90 95 

Thr Pro Glu lie Val Gin lie Val Gly Ser Gly Asp Ala Arg Thr Leu 
100 105 110 

Glu lie Tyr Ser Glu Arg Leu Ser Asp Glu Asp Val Glu Lys Ala Arg 
115 120 125 

Leu Ala lie Tyr Glu Glu Tyr Gin Pro Leu Asn Ser Glu Gly Gin Pro 
130 135 140 

Ser Pro Asp Ala lie Gly Asn Ser Thr Val Ser Glu Ser Trp Gly Ser 
145 150 155 160 

Thr lie Thr Gin Arg Met Val Leu Ala Leu lie Ala Phe Leu Val lie 
165 170 175 

Ala Ala lie Tyr lie Ala Phe Arg Leu Glu Arg Glu Met Ala lie Ala 
180 185 190 



Ala Met Ala Ala Leu Val Val Asp Gly lie Val He Ala Gly He Tyr 
195 200 205 



Ala Val lie Gly Leu Glu Val Ser Pro Ala Thr Val lie Gly Leu Leu 
210 215 220 



Thr Val Leu Thr 
225 

Val Arg Glu Asn 



Ala Glu Gin Ala 
260 

Ser Thr Thr lie 
275 

Ala Val Trp Met 
290 

Gin Leu lie Gly 
305 

Thr Pro Leu Leu 



His Thr Ala Ser 
340 

Asp Ala Thr Pro 
355 



Phe Ser lie Tyr 
230 

Thr Glu Gly Phe 
245 

Asn Leu Ala Val 



lie Ser Ala Leu 
280 

Met Gly Val Gly 
295 

Val He Glu Gly 
310 

Val Ser Leu Lys 
325 

Val Met Lys Leu 



His Thr Asn Ala 
360 



Asp Thr Val Val 
235 

Glu Gly Ser Arg 
250 

Asn Gin Thr Phe 
265 

Pro He He Ala 



Thr Leu Lys Asp 
300 

Thr Phe Ser Ser 
315 

Asn Arg Leu Ser 
330 

Arg Asp Gly Gin 
345 

Asp Ala Ser Ala 



Val Phe Asp Lys 
240 

Arg Arg Thr Tyr 
255 

Met Arg Ser He 
270 

Leu Met Val Val 
285 

Leu Ala Leu He 



Val Phe Leu Ala 
320 

Lys Thr Lys Ala 
335 

Ser Thr Leu He 
350 

His Gly Thr Glu 
365 



Ser Asp Thr Asp 
370 

Ser Lys Pro He 
385 



Gly Val Thr Pro 
375 

Val Asp Asp His 
390 



Glu Ala Pro Ala 
380 

Arg Ser Ser Gly 
395 



Lys Arg Thr Val 

Thr Trp Arg Pro 
400 



Gly Arg Ser 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

cgcgacaagg actacatcgt 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 




7 



<400> 6 

tgaggaggcc aggaggccag 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

ttaagtgctg aggaggccag 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 8 

tggatgagta gtgatttaga 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 9 

cacctggcag acgcactcaa 



<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 10 

acctgggttc tcaaacggca 



<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



In 



I i: ; 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



8 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 11 

tccaggcctt cctcacgcaa 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 12 

ttgtctggtt gattggaatt 



<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

tgctgttgac aggcgatcgt 



Q <210> 14 

m <211> 20 

a <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

gtaccaagat gagcatgcca 



<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

gagatgtctg cggattcgag 



<210> 16 
<211> 20 



9 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

aaccaccgta ctgacgacga 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; Primer 
<400> 17 

ttatcagcac cggtagttcc 

<210> 18 
ro <211> 20 

i,f| <212> DNA 

ry <213> Artificial Sequence 

rS <220> 

<223> Description of Artificial Sequence: Primer 

<400> 18 

gattctgact ccgtaggtag 

U <210> 19 

Q <211> 20 

l2 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

agccggagta gcactgaatg 

<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 20 

ttgtcgacct gttgtctccc 



10 

<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 21 

agctgcgaga atccaggcta 



<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

tgaagtttca gtctgggaat 



<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 23 

tcatcagtgg tgcactgcat 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 24 

atcgaacgca tgaaggtctg 



